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1 , 2 
This invention relates fo power transmissions A further object of my invention is 6o provide 
and refers particulrly t0 improvementS in sPeed a simple and easily serviced mechanism for con- 
ratio changing mechanisms espeCially adaped trolling the fluid coupling of an automotive ve- 
for use in driving motor vehicles, hicle. 
More particularly, the invention relates :to 5 The above and other objects and ïeatures of 
change speed transmissions wherein the speed the invention will appear more fully hereinafter 
ratio drive for the vehicle is changëd by an from a consideration of the following descrip- 
improved arrangement of control mechanism, tion taken in connection with the accompany- 
It is an object of the invention to provide' a ing drawings wherein one embodiment of the 
change speed mechanism wherein speed atio 10 invention is illustrated by way of example. 
drives may be convenientlyand quickly changed Figure 1 is a perspective view disclosing the 
by the vehicle driver preferably in resPose principal elements of the mechanism constitut- 
manually operable mechanisms such as the nsual ing my invention; 
transmission operating gëar shift lever. The Figure 2 is a sectional view disclosing the de- 
mechanism is preferably So aranged that the 15 tails of the power means for controlling the fluid 
flrst increment of movement of thë gear Shift coupling of my invention; and 
lever results in the operation of a torque con- Figure 3 is a view, largely in section, disclos- 
trolling power means to facilitate thWopera- ing details of the valve operating means of the 
tion of the change speed mechanism, power means of my invention. 
One of the most important objects of my' in- 20 Referring now to Figure 1 of the drawings 
vention is to provide a relatively simple and ef- disclosing a preferred embodiment of my inven- 
fective power plant adapted f0 use in'an auto- tion, the propeller shaft 10 of the power plant 
motive vehicle said plant including a minimum of an automotive vehicle is connected to the 
of controls. To this end. there is pr0vidëd an internal combustion engine 12 of the vehicle by 
internal combustion ëngine coipled to a selec- 25 means including a fluid coupling 14 of the ki- 
tire gear type of change speed transmission b netic type and a change gear transmission 6. 
means of a fluid coupling; and one 0f theim - Describing the connection between the engine 
portant features of the invention resides in the and the fluid coupling the engine crankshaft 
particular control of the Coupling whereby the. 8 dives the coupling impeller 26 to circu'- 
usual friction clutch of the power planï may be 30 late the fluid in its vaned passages to drive a 
dispensed with. ............... 
vaned runner 22 in a manner well known for 
A further object of mY :invention: is t p6- fluid couplings of the type illustrated. The ira- 
vide an improved drive system of an automo- peller 26 is the engine driven driving element 
rive vehicle incorporating, in said system, a fluid of the coupling; and the runner 22 is the trans- 
coupling and a change gea tr_ansmission so con- 35 mission driving driven element of the coupling. 
structed as to provide flexibilitY of car Conrol The runner 22 is preferably directly connected 
with very little effort on the part of the' driver, to a two-diametered end portion 24 of- an inter- 
With the mechanism of my invention all driv- mediate drive shaft 26 said shaft being con- 
ing may be done merely by the manipulation nected to the transmission 16. No claire is ruade 
of the gear shift lever and the accëierato of 40 to either the fluid coupling 14 or the change 
the car there being no clutch pedal to operate, gear transmission 16; for the coupling may be 
It is an object of-my invention .to provide of any well known design of. the kinetic type 
a transmission system affording impr0ved char- and the transmission may bè of any type includ- 
acteristics of change speed control.with a com, ing a driving shaft adapted to receive drive 
paratively simple mechanism capable of lon 45 from the engine 12, a driven shaft adaptedto 
life. drive the propeller shaft 6, and a plurality of 
Another object of my invention is to provide relatively movable torque transmitting gears or 
a relativey simple mechanism for controlling their equivalent constituting a part of the force 
the driving torque of the power plant of an transmitting means interconnecting said driv- 
automotive vehicle. :  50 ing and driven shafts. 
Yet another object of my invention is to pro- Describing now the most important feature 
vide an automotive power plant including but of my invention there is provided means, pref- 
three major units positioned .ahëad Of the P0- erably power means of the pressure differntial 
peller shaft of the plant, said unis consïsting operated type, for controlling the driving torque 
of an internal combustion engihe, a fluid' o  55 of the engine to facilitate an operation of the 
pling and a change gear transmission, transmission; and it is to be remembered that 



2,601,627 

the power plant of my invention .does not in- 
clude the usual friction cluteh. Now the stand- 
ard power plant of an automotivi vihicli in- 
cludes a friction clutch which is disengaged 
prior fo an operation of the transmission; for 
this operation takes the load off the engine 
driven driving gear of the meshed gears of the 
transmission thereby facilitating both the de- 
meshing of said gears and the meshing of gears 
fo establish a new setting of the transmission. 
With the power plant of my invention, that 
is one including a fluid coupling and a change 
gear transmission interconnecting the engine 
and propeller shaft, if is desirable to absor.b some 
of the kinetic energy of the vaned runner 22 
and parts drivably connected thereto, after the 
accelerator of the car bas been released prelimi- 
nary fo operating the transmission. As de- 
scribed above this operation is necessary fo re- 
duce he load on the driving gear of the trans- 
mission and thereby facilitate the operation of 
the transmission. With the mechanism of my 
invention this result is effected by reducing the 
by the vaned runner 22. 
To this end there may be provided a vacuum 
operated motor 28 the power element 30 of which 
is connected fo a brake mechanism 32 operably 
connected fo the runner 22 of the coupling 14. 
The brake mechanism 32, including a flxed part 
and a movable part, preferably includes a mov- 
able shoe member 34 which is operably con- 
nected fo the power element 30 by a rod 30 
said rod being slidably mounted in a bearing 
member 38. As is disclosed in Figure 2 the bear- 
ing member may be detachably secured fo the 
casing 40 of the fluid coupling unit; and the 
outer end of the member 38 is preferably en- 
larged fo provide one hall of the casing of the 
rnoor 28. Compleing he description of he 
brake 32 the movement of the shoe 34 is guided 
by a pin 4 slidable within a recess 44 in one 
end of the bearing member 38; and friction ma- 
terial 4 on the inner face of the shoe 34 is 
adapted to contact the face of a brake disk 
member 43 which is flxedly secured to the small 
diametered part of the member 24. As is dis- 
closed in Figure 2 the latter member is flxedly 
secured, by a pin .8, fo the outer end of the 
main body of the shaft 2. The shaft 26 with 
its two-diametered outer end portion 24 and con- 
nected brake disk 48 rotate as a unit being driven 
by the vaned runner 22. 
A motor spring §2 serves fo bias the power 
element 30, fo the left, Figure 2, fo more the 
brake shoe 34 out of contact with the brake 
disk 48 thereby effecting a release of the brake. 
To apply the brake 32, that is more the shoe 34 
into contact with the disk 48, if is necessary fo 
energize the motor 28, and this operation is er- 
fected by opening a three way valve 4, Figure 1, 
to connect the intake manifold .. of the engine 
12 with a control compartment -8 of le moor 
28. In this operation a valve stem , Figure 3, 
is moved upwardly out of a recess 4 in a hub 
member  and this operation serres fo more a 
valve member, not shown, fo interconnect a con- 
duit 43 with a conduit 4.. The conduit 43 inter- 
connects the intake manifold . and the valve 
4, and the conduit 4. interconnects the valve 
.4 with the control compartment 8 of the motor 
28. A de-energization of the motor 23, result- 
ing from a movimint of the stim 4! into the 
recess 4, results in an expansion of the spring 
-2 fo more the shoe 34 fo the position disclosed 
in igure 2. In this operation the control com- 

4 
partment 98 is vented to the atmosphere via an 
air cleaner §9, the three way valve §4, and the 
conduit 4§. The three way valve §4 is of stand- 
ard design such for example as that disclosed 
5 in U. S. Patent No. 2,152,089, dated March 28, 
1939; accordingly this valve is hot disclosed in 
detail in the instant application, The stem 
of, the valve .4 is moved downwardly by a spring, 
hot shown, fo close the valve. 
10 Describing now the means for operating 
valve §4 this means is preferably manually op- 
erated änd is also preferably connected to the 
shift lever 62 of .the car. The shift lever is op- 
erative, through the intermediary of force trans- 
15 mitting links @4, @, and 68 and a crank , 
. operate the transmission ! . The connection be- 
tween the crank 0 and a transmission operat- 
ing Shaft 2 is of the lost motion type in order 
that the valve §4 may be operated fo energize 
20 the motor 28 before the operation of the trans- 
mission is-initiated. To this end there is pro- 
vided a recess 4 in the hub member  said 
member constituting a part of the crank 0. 
The outer periphery of the member  is pro- 
25 vided with teeth l, 3, § and  constituting 
part of mans for operating the valve §4. The 
usual detent mechanism of the transmission 
serres to maintain the shaft 2 in any one of 
three positions that is a transmission neutral 
30 position, a high gear position and a low gear 
position; and with the mechanism of my inven- 
tion the valve operating stem 4, which is spring 
biased downwardly, serres fo position the crank 
0. so hat a key member 8 in the shaft 
35 positioned in the center of the recess 4. When 
the transmission is established in either ifs high 
gear. or low gear settings the same relative posi- 
tion of the parts obtains, that is the valve op- 
erating sem 4, is posiioned, respectively, in a 
0 recess 82 and in a recess 80 of the hub member 
@. With the stem 4! so positioned the valve 
94 is closed.that is the saine is operative to de- 
energize the motor 28 fo release the brake 32. 
Describini now the operation of the mecha- 
45 nism of my invention it will be assumed 
theengine 2 is idling to make of the intake 
manifold 9@ as a source of vacuum. If will aiso 
be assumed that the transmission is established 
in ifs neutral setting and when so established the 
50 valve 0perating parts assume the relative posi- 
tions disclosed in Figuri 3. The motor 28 is then 
de-energized and the motor and brake parts as- 
sume the relative positions disclosed in Figure 2. 
To get the vehicle under way the driver wfll 
3 then probably establish the transmission in 
low gear setting and this operation is effected by 
rotating the shift lever @2 counterclockwise, Fig- 
ure 1. Now the first increment of movement of 
the shift lever results in a clockwise movement 
0 of the crank 0 to take up the slack between 
the hub  and the key 8. This slack take up 
or lost motion is indicated by the letter "S" in 
Figure 3; and this operation results in an open- 
ing of the valve §4 to energize the motor 28 to 
6,5 apply the brake 32. In this operation the power 
element 30 is subjected to a differential of pres- 
sures that is the pressure of the air within the 
compartment §3 of the motor and the relatively 
higher pressure of air within a compartment 
ïo of the motor the latter compartment being 
vented fo the atmosphere by an opening $8 in 
the motor casing. 
Now the application of the brake 32 effects a 
slowing down of the drive shaft 26 thereby facili- 
75 tating a meshing of the gears of the transmission 
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to establish the saine in its low gear setting. 
When the crank 70 and c0nnected shaft '72 are 
in their low gear positiois: the vàlvë:oïerating 
stem 4! registers within the recess:$0, Figure 3, 
and the valve 54 is operative t0 de-energize the 
motor 28; and if istobe n0ted that thetooth 
13 provides cam means.for moving the stem 4.! 
to ifs valve Open position as the low gear opera= 
tion of the transmission is beingeffected..It isi 
hot until the 10w .gear setting f. the transmis- 
sion is completed or substantiallycompletedthat 
the stem 4 ! is. moved byth valve spring to a 
position to effect the brake released position of: 
the valve 54. ,: , . 
The transmission having been established in 
ifs low gear setting the driver Willthen speedup 
the engine 2 to increase the power transmitted 
to the propeller Skiait 0 via the coupling 4 and 
the transmission 16 to thereby accelerate the 
vehicle; and  h deirèd speed of the ve- 
hicle is obtained the driver will then release the 
accelerator to idle the engine and he will also 
more the shift lever 6 to ifs high. gear posi- 
tion. .As with the above described low gear 
operation of the mechanism the flrst increment 
of movement of the shift lever in. this 
results  in an opening of the thê,Way Vlvë 54 
tö energize the motor 5 tö:'ïpPl'he b'rk:iïi 
and this operation absorbs a lrge ïortisu :(he 
kinetic energy of the drive::shaft 6 erb 
reducing the load exerted, bY: tlïë:drivïg./ë 
of' the transmission,  This- 0ëïïtion fiiitàïs 
the de-meshing of the second. peed ges: in 
the operation of establishing thë::transrhi'ifi.i:iA 
ifs high gear setting; and-of c0urse thë:bk- 
ing of the shaft 26 in .this opeation als;faili: 
tares the meshing of the"tï'riïssion ïears. to 
establish the high gear setting: :In his highear 
operation of the mechanism airer the lost rn0tion 
in the mechanism in Figure 3 is taken up, that 
is a movement which is twice the lost motion 
S, further movement of the force transmitting 
linkage results in a counterclockwise rotation of 
the shaft 2, Figure 3, to establish the transmis- 
sion in its high gear setting; and when this 
operation is completed the stem 4! is nested 
within the recess 82. In the high gear operation 
of the mechanism the motor 28 is momentarily 
de-energized when the valve stem 4! registers 
in the recess 4 however the gears of the trans- 
mission are out of mesh at the rime the transmis- 
sion being in ifs neutral setting; accordingly 
this release of the brake is of no consequence. 
In this operation the movement of the stem 4! 
upwardly toward the crest of the gear t0oth $ 
serres fo immediately reopen the valve 54 to 
again energize the motor 28. 
To neutralize the transmission from ifs high 
gear setting the driver will more the shift lever 
counterclockwise, Figure 1, thereby effecting the 
double lost motion movement of the hub 6 with 
respect to the shaft  the valve $4 being op- 
erated during this movement to effect the brak- 
ing operation of the motor 8. When the trans- 
mission is in ifs detent held neutral position the 
stem 4! is positioned half way up the inner side 
of the gear tooth  however subsequent release 
of the shift lever 6 results in an operation of 
the valve spring, not shown, to reverse the direc- 
tion of movement of the crank 70 to thereby re- 
turn the valve operating parts to the position dis- 
closed in Figure 3. 
There is "thus provided, in the fluid coupling 
and coupling controlling motor operated brake. 
2, an engine torque controlling means to facfli- 

6 
tate the operation of the transmission: the force 
exerted by the driving gear of the:trknsmission» 
leing momentarily decreased to fäcilitate the 
de-meshing and re-meshing operation of the 
5 transmission gears; and the inclusion of the fluid 
coupling controlling brake 32 in the mechanism 
 of my invention makes possible an automotive 
power plant eliminating the usual friction clutch. 
,With the power plant of my invention, the en- 
10 gine torque ts controlled to facilitate an opera- 
tion ofthe transmission said control being ef- 
fected by the control of a fluid coupling of said 
plant; and the control of the fluid couping .is 
preferably effected by power means controlled 
15 by an operation of the transmission operating 
shiftlever of the vehicle. The hub 6, reCessed at 
4, cooperating with the key member 8, and the 
spring operated pin 4! cooperating with the cam 
members J, 13, JS, and 7, provide a lost mo- 
20 tion connection tnsuring a brake applying opera- 
tion of the m0tor 5' immediatelyprior to an op- 
eration of the transmission and .a brake releas- 
ing .operation of said motor as the opëration of 
the : transmission is being  completed. There 
25 ïs thus provided, by the  mechaniSm Of my 
ïnvention, a relatively, simple power plant -con- 
sisting of a minimum: of parts controlled by 
the opertion: of a .minimum of cotrols::. .i. 
Although only one embodiment of the inven- 
.0 tion has been illustrated and described, various 
changes in the form and relative arrangement 
of the parts may be ruade to suit requirements. 
'Iclaim! .....  . ::  .... 
-. 1. The combination, inthe power plant of'an 
 automotive vehicle, of a fluid coupling including 
a driven element and a change gear transmis- 
sion rnechanism including a gear shift leVC and 
a drivtng element, sald driving element be!pg 
connected to said driven element; of Power 
4O means operative to control the speed of rotation 
of the drlven element including a brake com- 
prising a movable brake shoe and a xed part 
connected to the latter element, a pressure dif- 
ferential operated motor having its power ele- 
45 ment connected to said brake shoe, valve means 
for controlltng the operation of said motor, and 
force transmitting means, operated by the gear 
shift lever, for actuating both the valve means 
and the transmission, said force transmitting 
50 means tncluding a lost motion connection be- 
tween the transmission and the valve and opera- 
tire, by virtue of said lost motion cormection, 
to effect an operation of the valve means before 
the force transmitting means is operative fo 
55 actuate the transmission. 
2. Mechanism adapted to decelerate a driving 
member of the power plant of an automotive 
vehicle to facilitate the operation of a change- 
sPeed transmission of said power plant includ- 
60 ing a brake mechanism adapted to be connected 
to said driving member, power means for op- 
erating said brake mechanism including a pres- 
sure differential operated motor, a valve for 
65 c0ntrolling the operation of the motor, and 
manually operated means for operating both the 
valve and the transmission including force trans- 
nïitting means connected with the valve and 
adapted to be connected to a manually operated 
7O transmission operating shift lever and force 
transmitting means adapted to be connected to 
the transmission, the connection between said 
two force transmitting means including a lost 
motion connection whereby with an operatïon of 
5 the flst mentioned force transmittïng means 
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the valve is operated pri0r fo an operation, of 
the transmission. 
3. Mechanism adapted fo deceterate a moving 
part of the power plant of an automotive vehicle 
to facilitate the operation of .a changerspeed 
transmission of said power plant including a 
brake mechanism adapted fo be connected to 
said moving part, power means for óperating 
said brake mechanism including a pressure dif- 
ferential and spring operated motor, the spring 
of said motor serving fo release the brake and 
the power element of the motor serving, when 
the motor is energized, to apply the brake; a 
three-way valve for controlling the operation of 
the motor, and manually operated means for 
operating both the valve and the transmission 
including manually operated force transmitting 
means, comprising cam means, connected with 
the valve, and force transmitting means adapted 
fo be connected fo the transmission, the connec- 
tion between said two force transmitting means 
including a lost motion connection whereby with 
an operation of the first mentioned force trans- 
mitting means the valve is operated prior to an 
operation of the transmission. 
4. The combination with a fiu d coupling 
cluding driving and driven elements and a 
change-speed transmission mechanism including 
a gear shift lever and gear operating means 
biased to any one of three operative p0sitibns; 
of means for operating the transmission and for 
decelerating the movement of the driven ele- 
ment of the coupling to thereby facilitate the 
operation of the transmission said means com- 
prising a motor operably connected to the driven 
element, a valve for controlling said motor, and 
manually operated means for operating both the 
valve and the transmission including force trans- 
mitting linkage interconnecting the gear operat- 
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ing means, the valve and the gear shift lever 
sad  linkage . eomprising force transmitting 
means, including a. valve operating pin and a 
plurality of.. eam members cooperating with said 
pin, interconnecting the valve and shift lever, 
and. further including other force transmitting 
means connected with the gear operating means; 
the pin and.cammembers eooperating fo bias 
the lïrst mëntioned force transmitting means 
into certáiri positions with respect to the second 
mentioned force transmitting means and the 
parts of the mechanism being so constructed and 
arraned that there is provided a lost motion 
connection between the two force transmitting 
means fo make possible an operation of the motor 
prior fo. an operation of the transmission mech- 
anism. 
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